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© Molded head harness. 

© An insert-molded head harness (30) for use in securing a respirator mask (10) to the face of a wearer, 
wherein the head harness comprises a web (32) having a central portion (38) and a penpheral port.on (40) 
extending at least partially around the central portion, and a plurality of elastomeric fasten.ng straps (36) having 
first and second ends (42, 44), the first ends (42) being integrally bonded to the peripheral portion of the web 
and the second ends (44) being adapted to be used in securing the respirator mask to the face of a wearer. The 
head harness can include an elastomeric flange (34) which comprises an elastomeric resin and embeds the 
peripheral portion of the web. The web preferably comprises a material selected from the group consisting of 
woven, knitted, and non-woven materials. 




Fig. 2 
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The invention relates to a head harness for use in securing a. respirator mask to the face of a wearer, a 
respirator mask assembly comprising such a head harness, and a process for making such a head harness. 

Various designs of head harnesses have been utilized in the prior art for maintaining a respirator mask 
on. a wearer's face. A conventional respirator mask construction includes a rigid facepiece and a flexible 
5 face seal supported by the facepiece. A rigid facepiece may include a rigid lens, a rigid shell, or both. The 
desirability of having a head harness that can be placed over the wearer's head without becoming 
entangled with the wearer's hair is recognized in the art. Of course, it is also considered desirable to have a 
face mask that can be worn without undue discomfort. 

A commonly used head harness for respirator masks is a multi-layered pad of textile fabric material that 
70 seats on the back of a wearer's, head and has several adjustable elastomer or elastic straps projecting from 
the pad to the perimeter of the respirator mask. Such a head harness typically may include two similarly 
shaped layers of fabric sewn together about their peripheries to form a pad and fastening straps having first 
ends disposed between the two fabric layers and sewn in place, the straps extending outwardly from the 
pad for the purpose of securing a respirator mask to the face of a wearer. Although this head harness 
75 construction is not complex, it requires that the fastening straps be sewn to the pad. It would be desirable 
from an economic standpoint to eliminate the necessity for sewing the fastening straps to the pad. 

The invention provides a molded head harness which is adapted to be used in securing a respirator 

mask to the face of a wearer. 

It is believed that the molded head harness of the invention can be manufactured at substantially less 
20 cost than prior art head harnesses for respirator masks while providing at least comparable comfort to the 
wearer during use as well as an exceptionally strong construction. 

In brief summary, the head harness provided herein comprises a molded head harness comprising a 
plurality of elastomeric fastening straps and a web having a central portion and a peripheral portion 
extending at least partially, and preferably substantially completely, around the central portion. The term 
25 "peripheral portion" is intended to denote any portion of the web which is to be contacted by molten resin 
during the molding process used in making the head harness. Each of the elastomeric fastening straps has 
first and second ends, with the first end being integrally bonded to the peripheral portion of the web and the 
second end being adapted to be used in securing a respirator mask to the face of a wearer. 

The head harness preferably also comprises an elastomeric flange comprising an elastomeric resin, 
30 wherein the peripheral portion of the web is embedded in the elastomeric resin to thereby integrally bond 
the elastomeric flange to the web. If the head harness includes such an elastomeric flange, the first ends of 
the elastomeric fastening straps are integrally bonded to the peripheral portion of the web . through an 
integral bonding of the first ends of the elastomeric straps to the elastomeric flange. 

Typically, the web comprises a woven, knitted, or non-woven material, and the elastomeric resin of the 
35 elastomeric flange encapsulates or embeds this material to form a strong integral mechanical connection. 
The preferred elastomeric resin is a styrene-butadiene-styrene block copolymer. 

The invention also provides a method for making such a head harness. Briefly summarizing, this 

method comprises the steps of: 

a) inserting a moldable web into a mold, the web comprising a central portion and a peripheral portion 
40 extending at least partially around the central portion, the mold being adapted to receive the web as an 

insert and having a mold cavity shaped to permit the molding of a plurality of elastomeric fastening 
straps formed integrally with the peripheral portion of the web; 

b) positioning and securing the web within the mold so that the peripheral portion of the web can extend 
into the mold cavity during the molding process; 

45 c) clamping the blocks of the mold together at a suitable clamping pressure to thereby clamp the central 

portion of the web; 

d) contacting the peripheral portion of the web with a molten elastomeric resin in a quantity sufficient to 
embed the peripheral portion of the web in the molten resin and form a plurality of elastomeric fastening 
straps which are integral with the peripheral portion of the web; 
so e) maintaining suitable pressure and temperature in the mold for a time sufficient to cure the resin and 
thereby form the head harness; 

f) releasing the clamping pressure of the mold blocks; and 

g) removing the head harness from the mold. 

The invention further relates to a respirator mask assembly comprising: (1) a facepiece having at least 
55 one inhalation port, inhalation valve, and inhalation filter suitable for removing contaminants from inhaled 
gases and vapors and having at least one exhalation port and exhalation valve for expelling exhaled gases 
from the facepiece; (2) a face seal supported by the facepiece; and (3) the novel head harness described 
above, with at least one of the second ends of the elastomeric fastening straps of the head harness being 
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secured to the facepiece. 

The invention will be further explained with reference to the drawing. In the drawing: 
FIG. 1 is a pictorial representation of a prior art head harness as it is worn; 

FIG. 2 is a pictorial representation of a head harness of the invention as the head harness is worn; and 
5 FIG. 3 is a schematic cross section of the head harness of the invention taken along the lines 3-3 of FIG. 
2. 

FIGS. 1-3, which are idealized, are not to scale. FIGS. 2 and 3 are intended to be merely illustrative and 
non-limiting. 

Referring to the drawing, and in particular to FIG. 1. there is illustrated a respirator mask 10 attached to 

70 a prior art head harness 12. Although the respirator mask 10 shown is a full face mask, the respirator mask 
10 could have any conventional design, i.e., the respirator mask 10 could be a full or half mask. The 
respirator mask 10 comprises a facepiece 11 and a flexible face seal 13 supported by the facepiece 11. 
The facepiece 11, which is typically rigid, includes a viewing lens 19 and a shell 21. Further, the respirator 
mask 10 includes at least one inhalation port (not shown), inhalation valve (not shown), and filter holder 15 

75 fitted into the inhalation port for holding a filter (not shown) suitable for removing contaminants from inhaled 
gases and vapors. An exhalation port (not shown) and exhalation valve (not shown) are also provided for 
expelling exhaled gases from the facepiece. 

The prior art head harness 12 comprises a pad 14 that is generally octagonal and six elastic straps 16 
extending from the periphery of the pad. Trie straps 16 are connected to the respirator mask 10 at 

20 respective anchor points 17 distributed about the periphery of the mask. At the attachment points, the 
elastic straps 16 can be threaded through buckles 18, and their ends can be folded back to pass through 
secondary buckles 20 on the elastic straps. 

A head harness 30 according to a first embodiment of the invention is illustrated in FIGS. 2 and 3. The 
head harness 30 can be secured to a half face mask or a full face mask like the respirator mask 10. 

25 Referring to FIG. 2, the head harness 30 comprises a moldable web 32 comprising a central portion 38 and 
a peripheral portion 40 (see FIG. 3) extending at least partially, and preferably substantially completely, 
around the central portion 38. The term "peripheral portion 40" is intended to denote any portion of the web 
32 which is to be contacted by molten resin during the molding process used in making the head harness 
30, which process is described below. 

30 The head harness 30 further comprises an elastomeric flange 34 comprising an elastomeric resin which 
embeds or encapsulates the peripheral portion 40 of the web 32. Thus, the elastomeric flange 34 is 
integrally bonded to the peripheral portion 40 of the web 32 as described in detail below. The head harness 
30 further comprises a plurality (preferably 4, 5. or 6) of elastomeric fastening straps 36 comprising an 
elastomeric resin and having first ends 42 and second ends 44, the second ends 44 extending away from 

35 the elastomeric flange 34 for the purpose of securing a respirator mask like the respirator mask 10 to the 
head harness 30, thus permitting the respirator mask to be secured and maintained on a wearer's face. In 
contrast to prior art head harnesses, the elastomeric fastening straps 36 of the head harness 30 are 
integrally attached to the remainder of the head harness rather than being sewn. In other words, the first 
ends 42 are integrally bonded to the peripheral portion 40 of the web 32 through an integral bonding of the 

40 first ends 42 to the elastomeric flange 34 since the elastomeric flange 34 is integrally bonded to the 
peripheral portion 40 of the web 32. This integral construction is exceptionally strong and durable and 
permits the head harness 30 to be manufactured at a lower cost than prior art head harnesses. 

The web 32 is moldable as stated above. In other words, since the web 32 is used as an insert in a 
molding process, it is important that the web 32 comprise a material which will not be unduly degraded by 

45 the molding process. The web 32 generally must not melt or be permanently deformed when subjected to 
the pressure and temperature of the molding process. Further, the peripheral portion 40 of the web 32 must 
comprise a material having a network of interstices which can be embedded in or encapsulated by the 
molten resin so that a mechanical bond can be formed between the molten resin and the web 32. 

The peripheral portion 40 of the web 32 is preferably chemically compatible with the resin so that the 

so peripheral portion 40 and the resin can more easily become integrally bonded. Since the peripheral portion 
40 of the web 32 comprises a material having a network of interstices, the molten resin becomes 
mechanically bonded to the web 32 by penetrating the interstices, i.e., the material of the peripheral portion 
40 becomes embedded in or encapsulated by the molten resin. 

Preferably, the web 32 comprises a woven, knitted, or non-woven material such as a woven, knitted or 

55 non-woven fabric mesh of synthetic or natural material. Most preferred is a polypropylene or polyester 
fabric mesh. Further, the web 32 can comprise either stretch or non-stretch materials. If desired, the web 32 
can comprise a polymeric resin such as a thermoplastic or thermoset resin mesh. Of course, the web 32 
preferably comprises a low friction material which will permit the head harness 30 to be slid and placed 
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over the wearers head without becoming entangled with the wearer's hair. Typically, if the web 32 
comprises a lightweight fabric mesh, e.g., a polypropylene or polyester fabric mesh, it will be possible to 
" slide and place the head harness 30 over the wearers head without the web 32 becoming entangled with 
the wearer's hair. Such a web would typically be more comfortable to wear than a web comprising a solid 
5 material because the fabric mesh permits the "dissipation" of heat and perspiration from the head of a 
wearer during use. 

Referring to FIG. 3, the central portion 38 of the web 32 is not embedded in the elastomeric resin of the 
elastomeric flange 34 while the peripheral portion 40 of the web 32 is embedded in this resin. Thus, the 
elastomeric flange 34 comprises an elastomeric resin which embeds or encapsulates the peripheral portion 
w . 40 of the web 32 to thereby integrally bond the elastomeric flange 34 to the web 32. The elastomeric flange 
34 certainly need not have a rectangular cross section as shown and can have various other shapes in 
cross section. 

Incidentally, although the peripheral portion 40 is illustrated as lying generally in the middle of the 
elastomeric flange 34, the peripheral portion 40 need not be generally centered in the middle of the 
75 * elastomeric flange 34 and need only be embedded at some location in the elastomeric flange 34. On the 
other hand, it is believed that a secure bond between the peripheral portion 40 of the web 32 and the resin 
of the elastomeric flange 34 can be ensured if the peripheral portion 40 is generally centered in the middle 
of the elastomeric flange 34. A manner in which this centering can be accomplished is described in detail 
below. 

20 Also, the term "elastomeric fastening straps 36" as used herein is intended to include short elastomeric 
tabs which are not necessarily long enough to be effectively utilized in fitting a respirator mask to the face 
of a wearer. For instance, it is envisioned that the elastomeric fastening straps 36 could comprise relatively 
small elastomeric tabs having strap extensions secured to them through mechanical fasteners or adhesives. 
Such strap extensions would be adapted to extend away from the web 32 to a connection at the respirator 

25 mask. It is further envisioned that such strap extensions could also comprise a fabric which could be insert- 
molded to form an integral connection between the strap extensions and the strap tabs. 

In an alternative embodiment of the invention, the elastomeric flange 34 could be eliminated and the 
first ends 42 of the elastomeric straps 36 could be directly integrally bonded to the peripheral portion 40 of 
the web 32 in the same manner that the elastomeric flange 34 is bonded to the peripheral portion 40 in the 

. 30 first embodiment described above. 

Further, although the web 32 is illustrated in FIG. 2 as having a diamond shape, the web 32 can have 
other shapes as well. For example, the web 32 can alternatively have a circular, elliptical, rectangular, or 
oval shape. 

The invention also relates to a process for making a head harness. Head harnesses of the invention like 
35 the head harness 30 are preferably produced at a single station in an insert-molding operation using an 
injection molding apparatus which includes a cavity block and a force block. Alternatively, it is contemplated 
that a compression molding, true transfer molding, or plunger molding operation could be utilized in making 
head harnesses of the invention. Preferably, the web 32 is a moldable fabric mesh and has a higher melting 
point than the resin which is to be inserted into the mold. A moldable polyester fabric mesh made by Apex 
40 Mill of Raritan, New Jersey and sold under the trade designation PB-81 is presently preferred for use as the 
web 32. 

The first step in the molding process involves inserting the web 32 into a mold which is adapted to 
receive the web 32 as an insert and having a mold cavity shaped to permit the molding of a plurality of 
elastomeric fastening straps 36 formed integrally with the peripheral portion 40 of the web 32. The cavity 

45 block and force block can also cooperate to define a cavity for forming the elastomeric flange 34. 

Second, the web 32 is positioned and secured within the mold so that the peripheral portion 40 of the 
web 32 can extend into the mold cavity during the molding process. If desired, pins can be used in one 
mold block in.combination with appropriately sized apertures 50 (see FIG. 2) in the central portion 38 of the 
web 32 and apertures in the opposing mold block adapted to receive the pins to ensure proper positioning 

so and securing of the web 32 in the mold. For instance, during the first and second steps in the process, the 
web 32 can be placed and secured in the mold so that the apertures 50 of the web 32 snugly receive the 
pins. 

After inserting and positioning the web 32 inside the mold, the force block is clamped against the cavity 
block, and a suitable clamping pressure is applied. Upon completion of this step, the central portion 38 of 
55 the web 32 is securely clamped between the surfaces of the cavity block and the force block, and the 
peripheral portion 40 of the web 32 extends into the cavity of the mold used to form the elastomeric flange 
34. Because the central portion 38 of the web 32 is securely clamped between the surfaces of the cavity 
block and the force block, resin inserted into the mold during the molding process generally does not 
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contact the central portion 38 of the web 32. 

Further, if desired, a recess can be provided in a surface of the force block or cavity block for the 
purpose of housing an adhesive, such as a double sided pressure sensitive adhesive tape. The tape should 
be disposed so that it extends a small distance from the surface of the force block or cavity block so that rt 

5 can be used in positioning and securing the web 32 inside the mold. Because the tape is recessed from the 
surface of the force block or cavity block, though, the undesired transfer of adhesive from the tape onto the 
material of the web 32 is prevented since the adhesive is not subjected to large pressures. 

The peripheral portion 40 of the web 32 is then contacted with molten elastomeric resin in a quantity 
sufficient to embed the peripheral portion 40 of the web 32 and form the elastomeric fastening straps 36 

70 which are integral with the peripheral portion 40 of the web 32. Preferably, the resin is injected into the 
mold cavity in an injection molding process. However, it is contemplated that other molding processes 
could be utilized such as a compression molding process wherein the elastomeric resin would be placed in 
a heated mold prior to clamping the blocks of the mold and wherein the resin would be softened and 
formed as a result of clamping the blocks of the mold together. 

75 Irrespective of what molding . process is utilized, the resin flows into the interstices between the 
uncompressed fibers of the peripheral portion 40 of the web 32 generally outside the area where the fibers 
of the central portion 38 of the web 32 are compressed by the surfaces of the force block and cavity block. 
The resin solidifies around the uncompressed fibers to thereby become bonded to the peripheral portion 40 
of the web 32. 

20 The peripheral portion 40 of the web 32 can be generally centered in the middle of the elastomeric 
flange 34 immediately prior to contacting the peripheral portion 40 with the resin by providing pins (these 
are different from the pins discussed above) in both the force block and cavity block. The pins of the force 
block and cavity block should act in pairs wherein each pin of a pair is positioned immediately across from 
the other pin of the pair in the opposing mold block. Upon clamping the mold blocks together, each pin 

25 extends into the mold cavity used in forming the elastomeric flange 34. Each pin should be aligned with its 
opposing pin in the opposing force block or cavity block. Each pair of pins should be adjusted such that the 
pins securely clamp the peripheral portion 40 of the web 32 between them when the mold blocks are 
clamped, thereby ensuring that the peripheral portion 40 of the web 32 will generally be embedded in a 
central portion of the elastomeric flange 34 as shown in FIG. 3. It is believed that optimal results can be 

30 achieved if several pairs of pins are positioned at appropriately spaced intervals along the mold cavity used 
in forming the elastomeric flange 34. Referring to FIG. 2, when these pins are utilized, apertures 52 are 
thereby formed in the elastomeric flange 34 during the molding process. 

Next, suitable pressure and temperature are maintained in the mold for a time sufficient to cure the 
resin and thereby form the head harness 30. The last two steps in the process involve releasing the 

35 clamping pressure of the mold blocks and removing the molded head harness from the mold. As described 
above and shown in FIG. 3, the fibers of the peripheral portion 40 of the web 32 become encapsulated or 
embedded in the resin. In other words, the mold includes cavities which permit the fastening straps 36 to 
be integrally formed with the web 32, and thus, the head harness 30 is made as an integral article of 
manufacture. In contrast to prior art head harnesses, the fastening straps 36 of the head harness 30 are not 

40 sewn to the web 32. The head harness 30 is believed to have greater durability than prior art head 
harnesses because it is an integral unit. Further, it is believed that the head harness 30 can be 
manufactured at a lower cost than prior art head harnesses because no sewing operations are required and 
because the materials used in the head harness 30 are relatively inexpensive. 

The resin inserted into the mold can be any moldable elastomeric resin, either thermoplastic or 

45 thermosetting, but preferably is a natural rubber or a synthetic thermoplastic elastomer, and most preferably 
is a synthetic thermoplastic elastomer. The Shell Chemical Company markets a series of suitable 
thermoplastic elastomer block copolymers known as KRATON™ D series thermoplastic elastomer block 
copolymers. Most preferably, the resin utilized herein comprises KRATON™ D2103, a styrene-butadiene- 
styrene block copolymer available from the Shell Chemical Company. Alternatively, other moldable resins 

50 such as ethylene propylene diene terpolymer (EPDM), neoprene, and silicone can be utilized to make the 
elastomeric flange 34 and the elastomeric fastening straps 36 of the head harness 30 if desired. 

Example 

55 The invention will be further explained by the following illustrative example which is intended to be 
nonlimiting. 

A head harness similar to the head harness 30 shown in the drawing was prepared using a water- 
cooled injection mold adapted to receive the web 32 as an insert The web comprised an injection moldable 

• - 
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polyester mesh made by Apex Mills of Raritan, New Jersey and sold under the trade designation PB-81. 
The mold had a mold cavity shaped to permit the molding of an elastomeric flange like the elastomeric 
flange 34 and one elastomeric fastening strap like the fastening straps 36. The mold was mounted in a 300 
ton (272,000 kg) horizontal reciprocating screw injection molding machine. 
5 The web was inserted, positioned and secured in the mold so that the peripheral portion of the web 
could extend into the moid cavity during the molding process. The mold included a recess in the cavity 
block, and the recess housed a double sided adhesive tape which was used to position and secure the web 
within the mold. 

Next, the blocks of the mold were clamped together at a suitable clamping pressure to thereby clamp 
to the central portion of the web. As a result of the closing of the mold blocks, the peripheral portion of the 
web was also clamped by opposing pairs of pins disposed in the force block and cavity block so that the 
pins clamped or pinched the peripheral portion of the web between them. 

Sixteen grams of a molten mixture of KRATON™ D2103, a styrene-butadiene-styrene block copolymer 
available from Shell Chemical Company, a general purpose crystalline polystyrene available from Amoco 
75 Corporation under the trade designation 61R5C7. and a grey colorant in a weight percent ratio of 10:.5:.3, 
respectively, was then injected into the mold cavity, the quantity injected being sufficient to embed the 
peripheral portion of the web (which extended completely around the central portion of the web) and form 
the elastomeric fastening strap. Suitable pressure and temperature were maintained in the mold for a time 
sufficient to cure the resin and thereby form a head harness similar to the head harness 30, except the 
20 head harness only had one elastomeric fastening strap. After the clamping pressure of the mold blocks was 
released, the mold was opened and the head harness removed from the mold. 
Molding conditions were as follows: 



25 


Temperatures 




Nozzle 


460*F(238 # C) 




Front Heater 


440"F(227*C) 




Center Heater 


420-F(216*C) 




Rear Heater 


400*F(204*C) 


30 


Mold 


150*F(66*C) 




Cycle Conditions 






Boost Time 


2.0 sec. 




Hold Time 


3.0 sec. 


35 


Mold Closed 


25 sec. 


* 


Mold Open 


semi-automatic condition 




Overall Cycle 


40 sec. 




Setup Conditions 




AO 


Boost Pressure 


15.000 psi (1,034 bar) 




Hold Pressure 


9,000 psi (620.5 bar) 




. Back Pressure 


50 psi (3.4 bar) 




Screw Speed 


110 rpm 




Injection Speed 


9.99 in/sec (25:4 cm/sec) 



45 



The head harness obtained had a strong, integral connection between the elastomeric fastening strap, 
the elastomeric flange, and the web. The peripheral portion of the web was firmly embedded in the 
elastomeric resin of the elastomeric flange. 

Claims 

1. A head harness characterized in that the head harness comprises: 

(a) a web comprising a central portion and a peripheral portion extending at least partially around the 

central portion: and 

(b) a plurality of elastomeric fastening straps having first and second ends, the first ends being 
integrally bonded to the peripheral portion of the web and the second ends being adapted to be 
used in securing a respirator mask to the face of a wearer. 
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2. The head harness of claim 1 further characterized in that the head harness composes an elastomenc 
flange which comprises an elastomeric resin, wherein the peripheral portion of the web is embedded in 
the elastomeric resin to thereby integrally bond the elastomeric flange to the web and wherein the first 
ends of the elastomeric fastening straps are integrally bonded to the penpheral portion of the web 

s through an integral bonding of the first ends of the elastomeric straps to the elastomeric flange. 

3. A head harness characterized in that the head harness comprises: 

(a) a web comprising a central portion and a peripheral portion extending at least partially around the 

central portion; . . , „ . „ . 

,o (b) an elastomeric flange comprising an elastomeric resin, where.n the penpheral portion of the web 

is embedded in the elastomeric resin to thereby integrally bond the elastomeric flange to the web; 

(cTa Plurality of fastening straps having first and second ends, the first ends being secured to the 
elastomeric flange and the second ends being adapted to be used in securing a res Pl rator mask to 
rs the face of a wearer. 

4. The head harness of claim 3 further characterized in that the first ends of the fastening straps are 
integrally bonded to the elastomeric flange. 

20 5. The head harness of any of claims 1 to 4 further characterized in that the web comprises at least one 

of the following: L . . . 

(a) a material selected from the group consisting of woven, knitted, and non-woven materials; and 

(b) a fabric mesh selected from the group consisting of polypropylene fabric meshes and polyester 
fabric meshes. 

6. The head harness of any of claims 2 to 5 further characterized in that the elastomeric resin is selected 
from the group consisting of styrene-butadiene-styrene block copolymers, ethylene propylene d.ene 
terpolymer, neoprene, and silicone. 

so 7. A process for making a head harness which is adapted for use in securing a respirator mask to the face 
of a wearer, characterized in that the method comprises the steps of: 

a) inserting a moldable web into a mold, the web comprising a central portion and a penpheral 
portion extending at least partially around the central portion, the mold being adapted to receive the 
web as an insert and having a mold cavity shaped to permit the molding of a pluralrty of elastomenc 

35 fastening straps formed integrally with the peripheral portion of the web; _ 

b) positioning and securing the web within the mold so that the peripheral portion of the web can 
extend into the mold cavity during the molding process; 

c) clamping the blocks of the mold together at a suitable clamping pressure to thereby clamp the 

central portion of the web; „ . . 

40 d) contacting the peripheral portion of the web with a molten elastomenc resin in a quantity sufficient 

to embed the peripheral portion of the web in the molten resin and form a pluralrty of elastomenc 
fastening straps which are integral with the peripheral portion of the web; 

e) maintaining suitable pressure and temperature in the mold for a time sufficient to cure the resin 
and thereby form the head harness; 
45 f) releasing the clamping pressure of the mold blocks; and 

g) removing the head harness from the mold. 

8. The process of claim 7. further characterized in that the method comprises the step of clamping the 
peripheral portion of the web immediately prior to contacting the peripheral portion with molten resin. 

9 The process of claim 7 or 8 further characterized in that the mold includes a recess in at least one of 
the block surfaces, and the recess houses an adhesive which is used during the fabric positioning and 
securing step to position and secure the web within the mold. 

10. The process of any of claims 7 to 9 further characterized in that the mold includes pins which are 
received in appropriately sized apertures of the web during the fabric positioning and secunng step to 
thereby assist in positioning and securing the web within the mold. 



so 
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11. The process of any of claims 7 to 10 further characterized in that the web comprises at least one of the 
following: 

(a) a material selected from the group consisting of woven, knitted, and non-woven materials; and 

(b) a fabric mesh selected from the group consisting of polypropylene fabric meshes and polyester 
5 fabric meshes. 

12. A respirator mask assembly comprising: 

a) a facepiece comprising at least one inhalation port, inhalation valve, and inhalation filter suitable 
for removing contaminants from inhaled gases and vapors and comprising at least one exhalation 

10 port and exhalation valve for expelling exhaled gases from the facepiece; 

b) a face seal supported by the facepiece; and 

c) a head harness comprising: 

1) a web having a central portion and a peripheral portion extending at least partially around the 

central portion; and 

75 2) a plurality of elastomeric fastening straps having first and second ends, the first ends being 

integrally bonded to the peripheral portion of the web and at least one of the second ends being 
secured to the facepiece. 
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